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,USAMitL Project No. 6X64-1Z-001-17

ABSTRACT

THE PHYSIOLOGICAL RESPONSES QF MEN WEARING
CHEMICALLY INIPI .GNATED PROTECTIVE

CLOTHING IN A HOT DRY CLLMATE

OBJECT

To determine whether or not and to what extent a group of combat

equipped soldiers wea.:iag Hycar Absorbent Protective Underwear and
XXCG3 Impregnated Fatigues can tolerate a hot dry climate under field
conditions.

RESULTS

The rise in rectal temperature, increase in pulse rate, sweat out-
put, and the derrnatological status of a heat-acclimatized group of sub-
jects wearing chemically impregnated clothing while doing a program of
planned activity did not differ significantly from a control grou'.

CONCLUSIONS

In a hot dry climate, Hycar Absorbent Protective Underwear and
XXCC3 Impregnated Fatigues are well tolerated by heat-acclimatized
soldiers performing a moderate work load.

RECOMMENDATIONS

The effects of this protective clotEing on the physiology of men
in a hot humid climate and the effects produced in non-heat acclimatized
men in both hot humid and hot dry climates should be investigated.
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THE PHYSIOLOGICAL RESPONSES CF MEN WEARING
CHEMICALMLY lMPREGNATED PROTZGTIVE

CLOTI-I-NG IN A HOT DRY CLIMATE

L INTRODUCTION

The creation of a protective military uniforr, which would provide

optimum protection agrinat thermal radiation resulting from atomic

explosions and from vapors, liquids, dusts, and aerosols of CBR agents

is a project of paramouat importance to the United States Army (1). The
physiological problems associated with the performance of rnmn in a hot

environment are well recognized (2, 3, 4, 8). The additional problems

created by the wearing of a protective uniform in hot environments have
been anticipated (5). Preliminary studies (6, 7) have indicated that the
heat load imposed while wearing chemically impregnated clothing can be
physiologically tolerated. A well-controlled field study of a sufficiently
large group of subjects wearing such clothing in a hot dry environment
has not been performed. For this investigation, Hycar Absorbent Pro-
tective Underwear and XXCC3 Impregnated Fatigues were the protective
uniform tested.

Ii. METHODS

Forty volunteer subjectsI were studied at Dugway Proving Ground,
Dugway, Utah, from 17 July' to 21 July 1961. The subjects had a pre-
liminary medic1l evaluation to eliminate those with cardiovascular dis-
orders and obesity. The age range of the subjects was 18 to 25 years.
All were Caucasian with the exception of two Negroes and one Oriental

in the experimental group and four Negroes in the control group. All
* men had been stationed at Dugway for at least two months immediately

preceding the beginning of the study and had recently participated in
rigorous field maneuvers in the area. Heat acclimatization was judged
to exist on this basis.

Twenty of the subjects served as a control group and were dressed

in standard long underwear with a standard army fatigue uniform. Twenty
men were the experimental group and wore Hycar Absorbent Protective
Underwear and XXCC3 iAnpregnated Fatigues (901 polyethyl acrylate
and 10%0 zinc oxide).

lPersonnel from the 4Ath Chemical Company (control group), 46th
Chemical Company (experimental group) plus six volunteers from the
266th Decontamination Platoon, 2nd Chemical Battalion.

!I
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CLOTHING LIST
Control Group Experimental Group

Standard Fatigue Uniform XXCC3 Impregnated Fatigue Uniform

Standard Long Underwear Hycar Absorbent Protective Underwear

Fatigue Cap Fatigue Cap
Cotton Socks Cotton Socks
Combat Boots Combat Boots
Pistol Belt Pistol Belt
Canteen Canteen

Carbine (Day 3 only) Carbine (Day 3 only)
20 Pound Pack (Day 2 only) 20 Pound Pack (Day Z only)

All uniforms were worn open at the neck and without gas mask or hood.

Both groups were subjected to several types of physical exertion
which were selected to approximate activities of a soldier in the field.
Physiological measurements were used to evaluate the degree of heat

stress. Rectal temperatures were measured every 30 minutes with in-
dividual clinical glass rectal thermometers. Pulse rates were secured
by auscultation of the heart with a clinical stethoscope applied to the left

cheat wall at t.hirty-minute intervals. Water intake and urinary output
were measured throughout each experirimental day. Subjects were weighed
nude at the beginning and at the erd of each day at which time a clinical
evaluation of the condition of the skin was done. Meteorological data

was obtained hourly.

On day one, the subjects rested in the sun for one hour and engaged

irn close order drill for the next two hours.

On day two, the men marched a ten mile road course with ten-

minute breaks every hal: hour. This took seven hours.

On day three, the groups made two simulated combat approaches
of a hill two hundred feet in vertical elevation. They crossed a valley,

assaulted the hill (rushing up a thirty t6 forty degree grade to the top).
and returned to base camp. Each assault took three hours.

On the fourth and final day, load moving tasks were performed.

The men cleared an area of low vegetation with shovels and picks and
moved eight to ten foot sections of telephone poles, for a total time of
three hours.

During the four test days, the following criteria were utilized to re-
move a man from the study: 1) rectal temperature exceeding 104*F; 2) api-

cal heart rate exceeding 180 beats/minute; 3) severe clinical symptoms due
to heat of an incapacitating nature; and4) decision by the subject that he

could or would no longer continue in the study (including psychological cause).

2
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Figure 1 illustrates the increase in rectal temperature that occurred
during each period of activity. Each bar reflects the charge from the basal

temperature to the highest temperature encountered during thatperi.od of
activity. Day twonand day three are divided into before and after noon rn:.J

periods. There was no difference in rectal temperature between the ex-
perimental and control groups for any given day.
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I'•"Fig. 1. -Ihe change in rectal temperature during the phases of

,. programmed activity. The lower value of e'-.ch bar, represents
.- the meanu base line temperature of each group while the higher

value represents the rmean highest elevation of each group for
any given period. One standard error of the mean is plotted as

9a vertical bar above and below the group mean values.
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"Figure 2 reflects the change in pulse rate frr),ix the basal level to ,

highest rate achieved (luring the different periods. No 3ignifican.t differ-

ence in heart rate wa3 found between the two growps on any given day.
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",,PM AN PM AM PU AM.
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•.Fig. 2. The change in pulse rati encountered durin,-, the phases
:':' of programmed activity. The lower value of each bar represents

S~the mean base line pulse rate of each group while the higher value

".-, ~represents the mean highest elevation off eachegroup for any given
"'. ~perilod. One standard error off the mean is plotted as a vertical

.. bar above and be.low the group -nean values.

)" Figure 3 shows the sweat and respiratory water lose of each group
•/ in liters/test period. These values were calculated from the algebraic

V4



suir 01 ,e ;voight change and fluid balance during each test period. As
suming respirctory wv-ter loss to be a constant, any difference between
groups ahould reflect a change in sweat loss. The timhe for which these
"rn,.asuzemcnts were recorded differs from day to day. No si-nificant
difference is found between the two g-oups for anIr given test period.

DJ4- 4 - . -- -.-
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"Fig. 3. Total sweat and respiratory water loss in liters during each
test p).eriod of thu study. Figv.res in brackets repre~sent the total time
"invjlved in measurement on each day.

Table 1 lijts the meteorological data. Each value represents an
average cf either three or four hourly measuremnents. The higa black
"bulb temperatures and low relative humidity were the crucial factors
in proilucing a rapid evaporation rate so that at no time did sweat appear
"on the outer garments of any of the subjects.

Table 1. Meteorological data recorded for the four day study. The
WIVBG'r index is computed as 0. 7 of the wet bu!b temperature, 0.2 of
the black bulb temperature, and 0. 1 of the dry bulb temperature (9).

METEOROLOGICAL DATA

*F F F

Black Wet Dry Relative
"DAY TIME Bulb Bulb Bulb H'Wimidity WBGT

I PM 117.3 60.6 93.9 16.0 75.3

"2 AM 114.4 60.0 88.3 19.0 73.7

2 PM 113.5 61.1 95.8 15.0 75.0

3 AM 108.6 58.7 84.0 22.4 71.2

3 PM 116.9 57.1 87.4 14.6 72.0

S4 AM 118.5 58.2 83.3 22.0 72.7

5
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Six subjects were dropped from the experiment. Five of these
were for motivatio-lal reasons not related to heat. One drop out occurred

at the onset oi the first day, two at the onset of the third day, and two at
the onset of the fourth day. Two were control subjects and three were

expecri:rern•.t. One control sub;ect was dropped during the morntng of

the ,cofd day for syrn-ytoms of heat intole-ance (dizzint-,ýs and nausea)
without i-g.nificant elevation of pulse or rectal temperature. Therefore,
the dat-a reported is based upon seventeen men in each group.

Dermatological examination revealed irritations equally in both
groups in thz areas of tii-ht fitting clothing. One caae of axillary mil-

iaria rubra was found in the experimentil group. It is quite possible

that idlitional dermantolog.cal problems would have occurred had the

unifornn been worn for a long.r period of time.

IV. DISCUSSION

Results of this experiment show that chemically impregnated pro-
tective clothing causes no abnormal phyziological distrubance in a hot

dry climate. 7 or the type of activity in the study, there was no signifi-

cant physiological difference between the two groups.

Higher rectal temperatures were recorded on the day of the road

march than on the other days. This would agree with an assumption that

long-term heat stress will cause a greater increase in rectal temper-
ature than in pulse rate. The first half of the march involved a gradual

ascent of approximately six hundred feet elevation. The highest temper-
atures were noted at this time.

The terrain of the hill assaulted on the third day caused brief but

very intense physical exertion during the rush to the top. The very high

pulse rate reflects the intensity of the work and the moderate increase

in recttl temperature is probably due to the short duration of the as-

sault.

The load moving tasks appeared to be about the least stressful

considering the variables measured.

No comparisons among types of exercise can be made from the

daily sweat loss calculations because of the time variable. It is inter-

esting to note, however, that the greatest losses occurred in the same

days that the highest rectal temperatures were recorded, a finding in

agreement with previous work (i 0).

S~6



V. SUIANLARY

The rectal temperature, pulse rate, sweat output and derxnatological
status of t-wo -rouirs of subjects, one wearing a protective uniform of
Hycar Absorbent Prciective Uder-dverar and XXGC3 Impregnrted Fatigues
and the_ other t;tavnard long tnderwear and fatigue uniform were con-

trasted while the subjects engaged in various type•i of 3hysical activity
in a hot dry climate. There was no difference between the groups.
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V.nasylva:o.ia

I Vuval Vldic.- l Seaierch Ir~titutv, National Naval Medical Center. Tchnical &eference
L.ihrary. E.•et.hda 14. ktiriland

I Naval M,.dical search L-boratory, Technical Library, Code 5111. &A 100. Naval Sub;.rin*
I~os~t. N.~w Lý,ndvn. Cuinecticat

1 Naval Poeearch. Coce 454. Depar,'ent of the Navy. Washington 25.' 0. C.
1 Haval Reqearch. Code .!03. Special AsAijtunt for Medical and Allied Sciences. Department

of the -"avy. wchin-,ton 25. D. C.

10 Ncaal Roesrir-h Bramch Office. Coesarling Gificer. Navy 100. Box 39. Fleet Poet Office.
Nei York, 14ew York

1 tJ roval Air DevplhPwjt Center. Simulation Brunch. AIL. JohnAville, Pennsylvania.
Attn: Dr. W. A. Brcdley

1 US Nmal Air T wvlopeat Center. Aviltion Medical Acceleration Laboratory. johnsville.

I US NaJ•al Civil Zi;o%,"rinq Iszroory, Cassandinq Officer and Director (Code L31)
Part •ue.eie. California

I US Navul Meical Neuropeychiatric Research Unit. San Diego 52. California

2 US Naval Missile Center. Cooaoneer, Point Yugu. California. Attn: Technical Library

I US Naval Medical Field Roeerch Laboratory. C>Yneandimg Officer. Camp LAjoune. North
Carolina. Attn: Librarian

1 LS :A•ial "Iedical School. Commanding Officer. National Naval Medical Caster. Bethesda.
Ury land

I US Naval Ordnance Test Station. Medical Officer (Cods 88) Station Hospital. Cbina Lake.
California

I US N'aval hadiol oical Defense Laboratory. Coemandinq Officer and Director (222). Son
F:c.-cisco 24. California

I 1Z Naval fl-search LAboratory (Code 5120) Washington 25. D. C.
I U:S Naval lesearch Laboratory (Cod* 20271 Director. Washington 25. D. C.

2 US Naval School of Aviation Medicine . Director. US avial Aviation M•edcal Canter 54.
Pensacola. Florida

i US Naval Supply &soerch and Development racility. Clothing and Textile Division. 3r1
Avenue amd 29th Street. Brooklyn 32. New York. Attn: Library

I US Naval Weapons Plant. Exporimental Diving Unit. Washington 25. D. C.

AGENCY - AIR FOP=

I Air Force Flight Test Center. !hrman Factors Branch (FITU•. Edwards Air Force Base.
California

AIR RMEARCH AND DEVELOMENT OMMX)ND

I Air Research and Development Cammand. (RD= Andre" Air Force Base. WashLngton 25
D.C.

2 Wricht Air Development Division. Blo-Acoustics Branch. Wright- Patterson Air Force Base.

1 Wright Air Development Division. US Air Force. Wriqht.Patterson Air Force Base. Ohio.
Attn: WW`PJ.S (lLbtaryl

I
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1 Aerospace .edi~ul Library. Wrioh. Air Development Division (W'01.UAS) Wriqht-Patterson
Air Fn.-ce Ohio

3 Air Force Cor.wnv and Control Developrint Division. Operat-onal Applications Office.
(L�C,) La:u:er.ce G. Hanscom Field. Pedford. Wssachusetts

I ýir Force Director of |Pasearch cad Technology. US Air Force. Washington 25. D. C.
Atzn: AFDLRT- T

I Air Training Cur-,-nd tATOmSi-P) .Bndolph Air Force Base. Texas

2 Arctic Aerceedical Laborato.-y. Cocnder. APO 731. Seattle. Washington. Attu: Library
I kssist.mt for Grcmrd Safety. LaS/P. Headquarters. US Air Force. Wzshington 25. D. C.

2 Brooks Air Force School of Aviation 'edicine. (SA.H•S•CI-P). Brooks Air Force Base. Texam

3 Lavqley llesý.arch Cextero National Aeronautics and Space Administration. Langley Field.
Virqinia, Attn: Librarian

I US Air Force Aerospace ?!edical Center. (ATC) LS Air Force Hospital. Lackland Air Force
Base. Texas

7 US Army Air tefen-e Command. Co,,and Surgeon. Eat Air Force Base. Colorado Springs.
Colorado

1 US Air'Force Strateqic Air Corvard. Offutt Air Force Base. Nebraska

GOVERHK.NTAL - AGENCIES

1 Araorne National Laboratory. 9700 South Coss Avenue. Argonne. Illinois. Attn:
fioylande D. Young

I Central Intelligence Agency. 2430 E. Street. N.W.. Washington D. C.. Attn: 1331 R and
S Building

I C1ief Defenie Atz3ic Support Agency. Washington 25. D. C. Attn: Document Library Br
* "Civil Aeronedical Research Institute. Federal Aviation Agency. Post Office Box 108,^

lahora City, Oklahoma
I Lirrary of CoNrress. Science and Technology Division. Washington 25. D. C.. Attn: Dr.

A. J. Jacchius
I National Institute of health. Library. Bvilding 10, Boom 94118. Bethesda 14. Maryland.

Attn: Acquisitions Sectiom
1 National Library of Medicine. Washington 7S, D. C.. Attn: Acquisition Section

I National Institutes of Health. Division of Research Grants. Information Office. Bethesda
14. Maryland

1 National P.esearch Council. Division of Medical Sciences. Medical Records. 2101
Corntitution Avenue. N.V. Washington 25. D. C.

OTHER AGENCIES

1 Arctic Health Research Center. Library. Box 960. Anchorage. Alaska

2 Aezo.Spacr Division. Chief. Space Medicine Section. Boeing Airplane Company. Seattle 24.
Washington. Attn: Dr. Roenry H. Lowry (Box 19-29

I Boeing Airplane Company. Library. Wichita Division. Wichita 1. Kamas
1 B-ring Airplane Company. Central Medical Library. Box 11.40 Post Office Box 3707. Seattle

24. Washington
1 C1rys!2.- Corporation. Box 1118. Engineering Research Department 921. Detroit 31. Michigan

Attn: John Versace. Engineering Psychologist

1 Divisi,-c of Radiological Health - ES Department of Health Education and Welfare. Boom
5t9. South HEW Buildiag. Wrashington 25. D. C.

I Ford Votor Cowpany. Technical Information Section. Scientific laboratory. Post Office Boa
2053. Dearborn. Michigan

1 General Electric Company. Adbanced Electronic Center. Cornell University. Ithacc. Ne.
York. Attn: library

1 Geceral Electric Company. Tecnical Military Planning Operation. 735 State St. Santa
Barbara. California

1 jop" Crerar Library. 86 East Randolph Street. Chicago 1. Illinois

2 Kinas County Hospital. Department of Anesthesiology. Brooklyn. Now York. Attn: Dr. S.
W. Wei tzaev
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I Lankenau Hospital. Division of Research. Lancaster and City Line Avenue. Philadelphia 31.
Pennsylvania

I Mayo CliniC. Rochester. Minnesota. Attn: Dr. Kenneth N. Ogle. Section of Biophysics

I Mercy Hospital. Anesthesia Research 1=bcratory. Pittsburgh 19. Pennsylvania

7 Notion,! Aeronautics and Space AdminJ tration. 1520 H. Street. N. W.. Washirgten 25.
D. C.. Attn: Bertram A. Mulcahy. Ausistant Director for Technical Information

I Rand Corporation. 1700 Main Str-et. Znjta Monica. Caliro;nia. Attn: Library

I Spu-c Teinwlcxy .Lkoratories. Stbcommittee on Noise. 327 South Alvarado Street. Los
Angeles 57. California

I Systems Fie;earch Center, Lockbeed Electronics Company. Post Office Box 37. Bedminster.
New Jersey, Attn: Mr. Rober? E. Weber

1 Yerkes Laboratories of Primate Biology. Incorporated. Crange Park. Florida. Attn: A.
3. Riopelle

MEDICAL CCLLEGE/SOOOL LIBRARIES AND DEPARTMENTS

I Albany .- dical College Library. New S:otland Avenue. Albany S. New York

1 PBowan Gray. School of Medicine Library. WinstonSalem. North Carolina

I Brown Univwrsity. Providence 12. flhcde Jslond. Atta: Professor Latin A. Riggs
1 Brown University, Providence 12. Rhode Island. Attn: Prof. Harold ýShlosberg. Consultant

I College of Yedical Evangelists. fbite Memoricl Medical Library. 1720 Brooklyn Avenue.
Los Angeles 33. California

1 College of Medical Evangelists. Vernier ilkdcliffe Me-iorial Library. Loam Linda. California

1 College of Physicians of Philudelphia. Library. 19 South 22nd Street. Philadelphia 3.
Pennsylvania

I Columbia University. Departmn-at of Psychology. New York 27. New York. Attn- Dr. C. H.
Graham

1 Columbia University Medical Library, 630 West 168th Street. New York 32. New York
I Cornell University Medical College Library. 1300 York Avenue. New York 21. New York

I Creightoa University. Medicaal-Pharmacy Library, 1441 Davenport. (baha 2. Nebraska

I Dartmouth College Medical Library. Baker Building. Hanover. New Hampshire

I Emory University. Department of Psychology. Atlanta 22. Georgia. Attn: Dr. Earl A.
Al •dim

1 Florida State University. Department Psychology. Tallahassee. Florida. Attn: Dr. Va.
W. Dawson

2 George Washinton University. Human Resources Research Office. P.O. Box 35W6. Washington
7. D. C.. Attn: Library

1 Harvard Medical Library. 25 Shattuck Street. Boston 15. Massachusetts. Attn: Librarian

I Harvard School of Public Health. Department of Epidemiology. I Shattuck Street. Boston
15. Passachusettm

1 Indiana University, Department of Psychology. Bloomington. Indiana. Attn: Dr. 11. C. Davis

1 Indiana University Medical Center. School of Medicine Library. 1100 West Michigan Street.
Indiar-polis 7. Indiana. Attn: Librarian

I Indiana University Medical Center. 1100 West Michigan Street. Indianapolis. Indiana.
Attn: Dr. Harris B. ShumaLk*r. Js.. Prof. of Surgery

1 Indiana University. Anatomy-Physiology Department. Bloomington. Indiana. Attn: Dr. Sid
Robinson

1 Jefferson Medical College Library. 1025 Walnut Street. Philadelphia 7. Pennsylvania
1 Johns Hopkins University. !elch Medical Library. 1900 E. Monument Street. Baltimore 6.

Maryland. Attn: Librariam
1 Kansas State University. Department of Psychology. Manhattan. Kansgs. Attn: Dr. William

Bevan. Chairman
I *trquette University. Medical Dental Library. 560 North 16th Street. Milwaukee 3. Wisconsin

Attn: Librarian

1 Medical College of Virginia. Tompkins-McCaw Library. Richmond 19. Virginia
attes: LborariaL
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1 New York Academy of Me-dicine. Library. 2 East 103r1 Street, Now York 29. New York
I New York tlniv.rsitv. Coilee of F.nqir;ee.in-.. Rlesearch Division. 252 Seventh Avenue.

New York 1, Nev York. Attn" n- eciatm'.roject Director

I Neo York Uni"ersity Pecic-al Center. Nk-dical Library, $50 First Avenue. New York 18.
New York

I Northw-stern University. fEvp artoent of Psychology. Evanstbn, Illinois. Attn: William
A. Ifunt

I Northwestern University Medical School. Archibald Church Library. "303 E. Chicago Avenue.
Chicago 11, Illinois' Atta: Librarian

I Ohio State University, The Chieical Abstracts Service. Columbus 10, Chia

I Chio State Univ-rsity, R#%earch Center. Psyvholiquis tics Laboratory. 1314 Kinnear Road.
Colucins 12, C~hia

I Chia Statp. Uriversity, Topuz Library. School of Optc-eetry. 338 West 10th Avenue.
Columbus 10. Cihi-o

I flush .edi-al Colle-ge L~hrary, 1758 West Harrison Street. Chicago 12. Illinois

I Stanford University. Lane Medical Library. 31]0 Pasteur Roau. P-alo Alto. California

I Stanford University. Departmvnt of lghysiolvoT. Starford. California. Attn: J. M.
Crisiwon. M!. D.

I St. Louis University. 1.•ical School library. 1402 South Crund Blvd. St. Louis 4. Mo..

I State University of Iowa. College of Medicine Library. Medical Laboratories Building.
Io-a City, iowa

I State Hniv.,rsity of lk'w York, "Downstate -4edical Center. Department of Anesthesiology.
4b r"O'larkson Avenue, Brooklyn 3. New York

SI State University of New York. Downstate YAdical Center. Medical Library. 450 Clarkson
"Avrenue. Broklyn 3, Ne York. Attn: Librarian

1 Texas Medical Center Library. Jesse H. Jaons Library Building. Houston 25. Texas

1 Tufts University Institute for Applied Experivental Psychology, Medlford. Anesachusetts

1 Tulane University School of Medicine. 14,10 Tulane Avenue. New Orleans 12. Louisiana.
Attn: Dr. G. I. Butch. professor of Yedicine

I Var-erbilt University School of ltedicine. Nashville 5. Tennessee. Atta: Dr. George R.
Meneely. Director. Radioisotope Center

1 West Virginia University. Medical Center Library. Morgantovn. West Virginia

I University of Alahb . 1919 Seventh Avenue South. Birmingham 3. Alabama
1 University of Arkansas. Medical Center Library. 4301 West Markham. Little Rock. Arkansas
I University of Buffalo. Health Sciences Library. Buffalo 14. New York. Attn: Librarian

1 University of Buffalo. Department of Psychology. Buffalo 14. New York
I University of California Medical Center, Biomedical Library. Los Angeles 24. California
1 University of California 1301 South 45th Street. Richmond 4. California. Atta: Civil

Defense Research Project

1 University of Chicago. U.S. Air Force Radiation laboratory. 930 58th Street. Chicago
37. Illinois

1 University of Cincinnati. Kettering Laboratory. Fden bad Bethesda Avenues. ClacirsiLi
- 19. Chin

1 University of Florida. College o;f Medicine. Department rf Physiology. Cainsville. Florida.
Attn: Dr. Melvin J. Fregly

"2 University of Illinois. Aerouedical laboratory. 840 S. Wood Street. Chicago 12. Illinois
1 1 Universi of Illinois. Training Research Laboratory. Departzwent of Psychology 45

Lincoln Hall. Urbana, Illinois. Attn: Loerence M. Stolurow
I University of Illinois, Dacuments Division Library. Urbana. Illinois
1 University of Kansas Medical Center. Clendening Medical Library. Kansas City 12. Kansas
3 University of Louisville. School of Medicine Library. 101-W. Chestnut Street. Liulsville

2. Kentucky
1 University of Maryland. Health Sciences Library. Serials Department. 111 South Greene

Street. Bltimore 1. Maryland
I University of Michigan. Serials and Documents Section. General Library. Ara Arbor.

Michigan

"I
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I University of Minnesota Library. Serials Division. Minneapolis 14. Minnesota
I University of Missouri, Medical Library. Room N210 Meedicai Sciences Bailding. Columbia.

N is svua

1 Univ-rsi.ty of Nebraska. %ollege of Medicine Library.- 42nd and Dewey Avenue. (•aha 3.
Nebruska

"I Univ r., itI of North Carolina. Division of Health Affairs Library. North Carolina.
M e-urioq Espital. Chcpý-l Hill. North Carolina

1 Univwrsity of North Cirolina. Deparoment of Yedicine. Physiology and Environvental
'-,dicine. Chapel Hill. North Caroline. Attn: Dr. Picbard L. Dobson

1 Univ-!rsity of North Carolina. DEk-ortrent of Physiology. Sc,`-ol of Medicine. Chapel Hill.
-- North Criroliroa. Attn: A. T. Miller. Jr.
1 University of Oklahoma Medical Center Library. 801 N. E. 13th Street. Oklahoma City 4.

Oklahoma

1 University of Qreqon. PMedicul School Library. Portland 1. Oregon. Attn: Librarian

1 University of Pittsburgh. Folk Library. of "l14 Health Professions. Pittsburgh, Pa
1 University of Pittsburgh. Graduate School of Public H.ealth. Pittsburgh IS. Pennsylvania
I Univr-sity of Rochester. Atomic Energy Project, Tat.einical neport Control Unit. P.O. Box

287. Station 3. Rochester 20, New York
1 University of Ro<,hester. School of Dentistry. 260 Crittenden Boulevard. Rochester. New

York. Attn: Tumes A. DeW,,ese
I University of Rochester. Strort+j Memorial Hospital. 260 Crittenden Boulevard. Rochester.

New York Attn: Dr. Hermcn E. Pearse. Prof.' of Surgery
3 University of Suu1hern California. School of Mecicine Library. 2025 Zonal Avenue. Los

Angeles 33. California. Attn: Dr. Vilma Proctor
1 University of South Dakota. Medical Library. Vermillion. South Dakota

I University of Tennessee. College of Medicine. Clinical Physiology. Institute of Clinical
Investigation. 62 South L'unlap. Memphis 3. Tennessee

I University of Tennessee. Mudical Units. M.voney Meeorial Library. 62 South Dunlop. Meinphis
3 Tennessee. Attn: Librarian

1 University of Tennessee. Department of Bacteriology. Knoxville. Tennessee. Attn: Dr.
D. Frnnkr Holtean

1 University of Tennessee. Department of MAicrobiology. 85G Madison Avenue. Knoxville.
Tennessee . Attn: Dr. Pay C. Womack

I University of Texas. Medical Branch Library. Galveston. Texas. Attn: Librarian
I University of Utah. Medical Library. Salt Lake City 12. Utah
I University of Virginia. Psychological Laboratory. Peabody Hall. Charlottesville. Virginia
1 University of Vermont. College of Medicine Library. Burlington. Vermont

I University of Washington. Health Sciences Library. Seattle 5. Washington. Attn: Librarian
1 University of Wisconsin, Medical School Library. SMI Bldg. N. Cbarter St. Madison 6. Via

1 University of Wisconsin. Psychological Abstracts. 600 N. Park Street. Madison G. Win
FOREIGN

I British N Staff Office Medical Liaison Officer. Benjamin Franklin Station. Post
Office Box 165. Washington. C.. Ats: F. P. Ellis. Surgeon Captain. Royal Navy

I British Army Medical Liaison Officer. British Army Staff. British Embassy. Washington 6.D. C.. Attn: Colonel Reid
10 Canadian Liaison Officer. office of The SroneealUSryRo 09,)anNavy

tjrwnGeneral. UAryRom1709A. MiBuildingJ. Wa•shington 25, D. C.. Attn. -L. Pirosseau
2 Defence Research Perher. Canadian Joict Staff. 2450 Massachusetts Avenue N.W..

Washington 8. D. C.

I German Military Attach*. German Federal Ministry of Defense. Washington. D. C.
I Institito do Ciencias Fisiologicas. Av. Gral. Flares 2125. Montevideo. Uruquay. Attn:

Professor Dr. D. Bennati. Director
I Karolinska Institutet. Department of Histology. Stockholm 60. Sweden. Atta: Dr. JamWersall

I Laboratoire do Pathologic et Therapeutique Generale.. 32 Boulevard do la Constitution.
Liege. Belgium. Attn: Professeus Z. M. Bacq
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1 Oyford University. Deportment of Hvn-r. Aatoey. South Parks Road. (Xford En~lana. Attv:
Dr. A. R. Lind

1 Office of The United States Army AttachL. Axerian Imbassy. The Foreiqn Services ot The
United States of Awerica. Lendon. Ftxjlrnd. Attn- Assistant Army Attoche (1'edical)

1 Royal Society of Medicine Library. 1. Wimpole Street. London W.1.. England

I Universita Di Pisa. Institute of Physiolwoy. Pisa. Italy. Attn: Professor Giuseppe
Yoruzzi.

2 University of West-rn Ontario. Department of Biophysics. Yedicol School. South Street.
London, Cjnturio. Czixidc. Attn: Dr. Allen C. eurton

1 University of Western Chtario. Mldical School. Departmrent of Physiology, London. Ontario.
Caryada. Attn: Professor J..A. F. Stevenson


